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A phytosociological analysis of the grassland vegetation data from the Kroonstad area is presented. The data 
set (193 releves) was initially classified by using TWINSPAN, and the results refined by applying Braun-
Blanquet procedures. Ten communities, grouped into four major communities, were identif ied and described. 
'n Fitososiologiese analise van grasvelddata uit die Kroonstad-omgewing word gegee. Die datastel, 
bestaande uit 193 releves, is aanvanklik geklassifiseer deur gebruik te maak van die TWINSPAN metode. Die 
resultaat is daarna verfyn deur gebruik te maak van die Braun-Blanquet tegniek. Tien plantgemeenskappe, 
wat in vier hoofgemeenskappe gegroepeer is, is ge"identifiseer en beskryf. 
Keywords: Braun-Blanquet method, classification, grassland biome, phytosociology, plant communities. 
Introduction 
Association analysis, a monothetic divisive classification 
technique (Gauch 1982), was used by Scheepers (1975) to 
classify the vegetation of the Kroonstad area. This technique 
is based on the subdivision of vegetation samples into two 
groups according to the significant presence or absence of a 
single species. This procedure is repeated a number of times 
in order to yield a hierarchy. The division species chosen is 
that species with the maximum ability to separate one group 
or association of species from another, defined on the 
criterion that it is characterized by the maximum sum of chi-
squared values with all other species (Williams & Lambert, 
1959,1960,1961 a & b). 
Vegetation classes derived from association analysis are 
often not reconcilable with classes obtained from polythetic 
or Braun-Blanquet techniques, and inclusion of these classes 
in comprehensive phytosociological and syntaxonomic 
studies is difficult or impossible. Coetzee and Werger 
(1975) showed that polythetic Braun-Blanquet analyses of 
floristic data result in ecologically more reliable vegetation 
classes than those derived from monothetic techniques. 
Although the association analysis algorithm utilizes only 
presence-absence data, Scheepers's original data set 
comprised total floristic composition with Braun-Blanquet 
cover-abundance values for all identified species. 
The aim of this paper is to reclassify the floristic data 
from the Kroonstad area by means of polythetic techniques 
and Braun-Blanquet procedures, to contribute towards a 
synthesis of all vegetation data from the north-western 
Orange Free State (Kooij et al. 1990a - d, Kooij et al. 
1991). 
Taxa referred to in this paper conform to those of Gibbs 
Russell et al. (1985, 1987), but the binomial Setaria 
j7abellata is used to indicate Setaria sphacelata subsp. 
j7abellata. 
Soil taxonomy in this paper is according to MacVicar et 
al. (1977). 
Study area 
The study area is situated between 27°30' and 27°45' S 
latitude and 27°00' and 27°15'E longitude, in the north-
western Orange Free State in the grassland biome (Figure 
1). This area comprises approximately 625 ()()() ha. A detail-
ed description of the physical environment of the area was 
given by Scheepers (1975). 
Methods 
A semi-detailed ecological survey of the vegetation of the 
Kroonstad area was undertaken by Scheepers (1975). This 
ecological survey was intended to provide a basis for 
rational land use, large-scale planning and realization of the 
agricultural potential of the Highveld region (Scheepers 
1975). The vegetation was sampled by means of 235 
releves, each releve being a 16 m2 quadrat. All species 
present were recorded and the data were analysed by means 
of association analysis (Scheepers 1975). In the present 
study this data set was reclassified by using two-way 
indicator species analysis (1WINSPAN) (Hill 1979) and the 
resulting classification was refined by means of Braun-
Blanquet procedures (see also Behr & Bredenkamp 1988; 
Bredenkamp et al. 1989; Kooij et al. 1990a - d, 1991). 
Based on the major division obtained by this procedure, the 
entire phytosociological table was subdivided into two 
smaller phytosociological tables. The one table, representing 
the vlei and bottomland communities, was published else-
where (Kooij et al. 1991). The other table, representing 
grassland communities, is presented here (Table 1) and a 
description of the grassland communities is given in this 
paper. 
Results 
A comparison of the classification of releves by association 
analysis and the present classification is given in Table 2. 
From Table 2 and Figure 2 it can be derived that the grass-
land communities are represented by association analysis 
community group / combinations 1 and 3 - 9. Vlei and 
bottomland communities are represented by association 
analysis groups 2 and 10 - 13 (Kooij et al. 1991). The 
allocation of releves from the grassland communities to 
association analysis groups is given in Figure 2. 
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Figure 1 A map indicating the location of the study area in the north-western Orange Free State. 
Classification 
In general, the vegetation of the area can be considered to be 
a Themeda triandra - Panicum coloratum Grassland. A 
hierarchical classification of the grassland communities is 
the following: 
I. Themeda triandra - Aristida bipartita Grassland 
1.1 Aristida bipartita - Trichoneura grandiglumis Variant 
2. Nananthus transvaalensis - Panicum coloratum 
Grassland 
2.1 Panicum coloratum - Euphorbia pseudotuberosa 
Variant 
3. Felicia muricata - Eragrostis chloromelas Disturbed 
Grassland 
3.1 Felicia muricata - Pentzia globosa Disturbed Grass-
land 
3.1.1 Felicia muricata - Eragrostis barbinodis Variant 
3.1.2 Felicia muricata - Eragrostis obtusa Variant 
3.1.3 Felicia muricata - Pentzia globosa Variant 
3.2 Felicia muricata - SetariaJlabellata Disturbed Grass-
land 
3.2.1 Felicia muricata - Elionurus muticus Variant 
3.2.2 Felicia muricata - Eragrostis trichophora Variant 
4. Themeda triandra - Eragrostis chloromelas Valley 
Grassland 
Description of the communities 
1. The Themeda triandra - Aristida bipartita Grassland 
This community relates in part to community 3 of Scheepers 
(1975) (Corchorus asplenifolius - Panicum coloratum 
Grassland) and especially community 3.2 Corchorus 
asplenifolius - Salvia burchellii (minor community) (Table 
2). However, this community of Scheepers is floristically 
heterogeneous, owing to heterogeneous habitat conditions. 
The 54 rei eves of his community 3 are dispersed among 
several communities identified by Braun-Blanquet pro-
cedures (Table 2). 
The Themeda triandra - Aristida bipartita Grassland is 
associated with the dry plateau edges. These sites are usual-
ly situated on shallow, deeply cracking, blocky structured, 
black vertic, droughty soils of the Arcadia Form (Arcadia 
Series) often associated with dolerite (Mac Vicar et al. 
1977). The veld is usually selectively and patchily over-
grazed and trampled. The diagnostic species for this com-
munity are Hermannia depressa, Aristida bipartita, Osteo-
spermum muricatum. Scabiosa columbaria. Anthospermum 
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Table 1 Please see pages 158 - 161. 
Table 2 A comparison of the classification of the rei eves by association analysis 
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Figure 2 A dendrogram of the association analysis of the 
Kroonstad area vegetation described by Scheepers (1975). 0: 
Vlei and Bottomland communities (Kooij et al. 1991). 0: Grass-
land communities. 
pumilum, Helichrysum rugulosum and Barleria macrostegia 
(species group A, Table 1). Prominent species are Themeda 
triandra, Panicum coloratum, Eragrostis chloromelas and 
Heteropogon contortus (species group J). Other prominent 
species, constantly present, are the species Elionurus 
muticus (species group H), Digitaria argyrograpta, Aristida 
congesta, Setaria jlabellata, Cymbopogon plurinodis, Era-
grostis superba and Eragrostis lehmanniana and the karroid 
shrub Felicia muricata (species group I). 
Other species are listed mainly in species group G - J 
(Table 1). 
Association analysis 
5 6 7 8 9 10 11 12 13 Total 
* 3 * * * * * 18 
5 3 * * * * * * 14 
* * 4 5 * * * * 33 
6 * * * * * 47 
* 2 3 2 * * * * 22 
* * * * * * * 10 
* 3 * * * * * * 13 
2 5 4 * 3 * * * * 15 
* 4 3 * 4 * * * 15 
* * * * 4 * * 6 
8 19 25 9 16 0 2 0 193 
0 0 4 0 7 3 3 5 42 
8 20 25 13 16 7 5 4 5 235 
This veld evidently should be dominated by Themeda 
triandra with a high basal cover (Scheepers 1975). How-
ever, under a regime of light to selective overgrazing the 
basal cover has been lowered. Themeda triandra has yielded 
dominance to Cymbopogon plurinodis, Eragrostis chloro-
melas, Setaria jlabellata and Aristida congesta and even-
tually to karroid species such as Pentzia globosa and Felicia 
muricata. 
One variant of this community can be distinguished. 
1.1 The Aristida bipartita - Trichoneura grandiglumis 
Variant 
This variant is akin to the community 5 (Eragrostis superba 
- Trichoneura grandiglumis Grassland) concept of Scheep-
ers (1975) (Table 2). It occurs on moderately deep, leached, 
loose sandy soils of the Kroonstad Form, but it may also 
occur on reddish apedal soils of the Hutton Form as well as 
red structured soils of the Shortlands Form. Chimney-build-
ing termite species typical of sandy soils are commonly 
found in this habitat (Scheepers 1975). 
The diagnostic species for this community are Tolpis 
capensis. Thesium species, Trichoneura grandiglumis. 
Hibiscus microcarpus and Mariscus capensis (Table 1, 
species group B). Dominant species constantly present are 
the grass species Elionurus muticus. Setaria jlabellata. 
CymbopogrJn plurinodis. Eragrostis superba, Themeda 
triandra. Eragrostis chloromelas and Heteropogon 
contortus. 
Other species are listed in species groups H - J (Table 1). 
Owing to the sandier leached soils, the grazing is less 
sweet than that of the Themeda triandra - Aristida bipartita 
Grassland and there is less overstocking (Scheepers 1975). 
2. The Nananthus transvaalensis - Panicum coloratum 
Grassland 
This grassland community relates mainly to community 1 
(Corchorus asplenifolius - Nananthus transvaalensis Grass-
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Table 1 A phytosociological table of the vegetation of the grassland vegetation of the Kroonstad area. 
Community number 
Releve number 
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Oxalis depressa flypox i s .?rgenteus 






SPECIES GROUP F 
Eragrostis obtusa 
Sporobolus ioclados 
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Table 1 Continued 
Community number 
Releve number 
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land) of Scheepers (1975). Some of the releves classified 
under Scheepers's communities 3, 7 and 8 are also included 
in the Nananthus transvaalensis - Panicum coloraturn 
Grassland. 
This community covers extensive areas, occurring on the 
flat to slightly sloping peneplains and adjacent pediplains 
and lower pediment slopes within the study area. On upland 
areas the soils vary from the Arcadia Form (Gelykvlakte 



























































burg Form dominates in bottomland situations. In general, 
the soil environment is typified by droughty, calcareous 
dark, vertic clays, commonly poorly drained (Scheepers 
1975). Serious problems with veld deterioration on soils of 
Arcadia Form (Gelykvlakte Series) arise from the crusting 
properties of these soils. Compaction of Gelykvlakte Series 
soils under denudation and trampling causes serious deterio-
ration once this crust formation has passed beyond a certain 
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beyond the critical threshold, crusting leads to the formation 
of a surface seal, resulting in minimal infiltration of water 
and therefore greatly reduced effectiveness of rainfall. These 
xeric conditions weaken the perennial grasses, especially 
under conditions of continuous grazing, leading to partial 
replacement by more drought-hardy grasses, forbs and karoo 
bushes. This process eventually leads to the formation of a 
secondary karoo type of vegetation characterized by low 
basal cover and prominence of Pentzia globosa. Pentzia 
incana. Felicia muricata and Chrysocoma ciliata. 
The diagnostic species for this community are the grass 
Oropetium capense and the forbs Trachyandra asperata. 
Convolvulus sagittatus. Indigo/era alternans, Lycium 
cinereum. Dipcadi viride. Gerbera ambigua and Moraea 
irifida. Duthiastrum linifolia, as well as the succulent 
Nananthus transvaalensis, are often dominant (species 
group C). Other species conspicuously present are Eragros-
tis barbinodis. Corchorus asplenifolius. Albuca setosa and 
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Geigera aspera. Further species are listed mainly under 
species groups E - J (fable 1). 
It would seem that with continued overgrazing and 
harvester termite infestation, especially on the more clayey 
soils of Arcadia Form (Gelykvlakte Series), dominance 
shifts successively from Themeda triandra to Pam cum 
coloratum, and to Eragrostis chloromelas and then to 
Sporobolus ioclados var. usitatus. These stages in the 
retrogression of originally good stands of Themeda veld are 
not, at first, accompanied by marked reduction in basal 
cover as prominence is assumed by one grass at the expense 
of another. However, the productivity and palatability of the 
pasture drops steadily with retrogression. Despite its high 
basal cover and palatibility, Panicum coloratum produces a 
smaller mass of herbage than Themeda triandra. Eragrostis 
chloromelas produce relatively small quantities of forage of 
indifferent to poor quality. Sporobolus ioclados var. usitatus 
may have a high basal cover, but it produces little herbage. 
Together with species of Cynodon and Aristida, dominance 
by Sporobolus ioclados var. usitatus represents the last 
perennial grass stage before the veld commences to break 
down to a critical level of denudation and degradation. This 
critical threshold level is heralded by the incursion of short-
lived grasses, karoo bushes and weeds, such as Aristida 
species, Chloris virgata. Tragus racemosus. Pentzia 
globosa. Chrysocoma ciliata. Chamaesyces inequilatera and 
Nidorella resedifolia. If site degradation continues beyond 
this critical threshold, it may be extremely difficult or 
impossible to reverse the trend, except by applying costly 
measures. 
2.1 The Panicum coloratum - Euphorbia pseudotuberosa 
Variant 
This Variant represents a less degraded stage of the 
Nananthus transvaalensis - Panicum coloratum Grassland. 
Although degradation of the vegetation is also evident, 
Themeda triandra has high cover-abundance and constancy 
values, and karoo bush encroachment is less conspicuous. 
The diagnostic species for this variant are the grass species 
Sporobolus discosporus, the forbs Euphorbia pseudo-
tuberosa. Hermannia coccocarpa. Pterodiscus speciosus. 
Oxalis depressa and Hypoxis argenteus (species group D). 
Other species constantly present are the grass species 
Eragrostis barbinodis. Eragrostis obtusa and the dominant 
grass species Themeda triandra. Panicum coloratum. Era-
grostis chloromelas and Heteropogon contortus (species 
group E, F and J). 
3. Felicia muricata - Eragrostis chloromelas Disturbed 
Grassland 
This community shows affinities with communities 3, 4, 6, 
7 and 9 of Scheepers (1975) (Table 2). 
This major grassland community represents various stages 
of degradation of the grasslands in the north-western Orange 
Free State. It is widespread, on summits, plateaux and 
pediment slopes. The soils vary from the red structured 
ShortIands to the vertic Arcadia Forms. The community is 
recognized by the presence of species group I and simul-
taneous absence of species groups A - D (Table 1). The 
dominant species of this major community are the grass 
species Themeda triandra. Panicum coloratum and Eragros-
S.-Afr.Tydskr.Plantk .. 1992,58(3) 
tis chloromelas, but Digitaria agyrograpta. Aristida 
congesta. Setaria flabellata. Cymbopogon plurinodis. Era-
grostis superba. Elionurus muticus and Cynodon dactylon 
and the forbs Hibiscus pusillus and Blepharis integrifolia as 
well as the karroid shrubs Felicia muricata and Pentzia 
globosa are conspicuously present. 
3.1 Felicia muricata - Pentzia globosa Disturbed Grass-
land 
This community relates mainly to communities 3 (Cor-
chorus asplenifolius - Panicum coloratum Grassland) and 
4 (Eragrostis superba - Cynodon dactylon Grassland) of 
Scheepers (1975). It is found over a wide range of habitat 
situations varying from pediment slopes, plains, structural 
terraces and plateaux. The vegetation of this community is 
usually lightly to selectively overgrazed, and is 
distinguished from other communities by the absence of 
species groups A - D and the presence of species group G 
(Table 1). Three variants can be recognized. 
3.1.1 Felicia muricata - Eragrostis barbinodis Variant 
This variant is related partially to community 3 (Corchorus 
asplenifolius - Panicum coloraturn Grassland) and especial-
ly to community 4 (Eragrostis superba - Cynodon dactylon 
Grassland) of Scheepers (1975). 
This community typically occurs on shallow, somewhat 
sandy soils of the Kroonstad Form (shallow phase of the 
Kroonstad Series), Hutton Form (Shorrocks Series) and 
Oakleaf Form (Jozini Series). It may also be present on the 
Arcadia Form (Gelykvlakte Series) where a sandy topsoil is 
present. Although variations do occur, the typical sites 
appear to lie in minor topographic depressions in the 
depositional sandy plain landscape. Particularly character-
istic are sites where the sandy overburden is partially 
stripped by erosion, and the underlying rock, stones or hard 
clayey subsoil is near the surface. The continued existence 
of grassland on these sites is due to their being non-arable, 
because of the shallow stony soils. 
Within the Felicia muricata - Eragrostis chloromelas 
Disturbed Grassland this variant is identified by the 
presence of species group E, the prominence of Cynodon 
dactylon, and the presence of Chrysocoma tridentata (Table 
1). Cynodon dactylon is invariably present to dominant, 
suggesting enhanced nitrogen status owing to biotic factors, 
such as dung and urine effects and, possibly, termite 
infestation (Scheepers 1975; Breznak et al. 1973; Lee & 
Wood 1971; Murray 1938). Dominant species of this com-
munity are the grass species Pam cum coloratum. Eragrostis 
chloromelas, with Cynodon dactylon and, locally in patches, 
Themeda triandra (species group J). Other prominent 
species include Eragrostis barbinodis (species group E), 
Microchloa caffra, Eragrostis obtusa and Sporobolus 
ioclados and the karroid shrubs Pentzia incana and Atriplex 
semibaccata as well as the geophyte Bulbine narcissifolia 
(species groups E, F & I). Other species constantly present 
are Corchorus asplenifolius. Pentzia globosa. Geigeria 
aspera. Aptosimum depressum. Felicia muricata. Hibiscus 
pusillus. Blepharis integrifolia. Anthericum fasciculatum. 
Eragrostis superba and Eragrostis trichophora (species 
groups G - I). 
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3.1.2 Felicia muricata - Eragrostis obtusa Variant 
This variant relates partially to community 3 (CorcF/Orus 
asplenifolius - Panicum colora tum Grassland) of Scheepers 
(1975). It is usually situated on the flat pediment slopes. The 
Arcadia Form predominates, often covered by a sandy layer. 
This variant is slightly to severely overgrazed in places as 
well as being infested by termites. It is distinguished from 
the other variants by the presence of species group F and the 
absence of species group E (Table 1). Dominant species of 
this variant are the grass species Themeda triandra. 
Panicum coloratum and Eragrostis chloromelas with 
Eragrostis obtusa and Sporobolus ioclados also prominent 
(species groups J & F). Other species constantly present are 
Corchorus aspleniJolius. Pentzia globosa. Geigeria aspera. 
Aptosimum depessum. Gazania krebsiana. Felicia muricata. 
Hibiscus pusillus. Blepharis integrifolia and Digitaria 
argyrograpta (species groups G - I). 
3.1.3 Felicia muricata - Pentzia globosa Variant 
This variant also relates mainly to community 3 (Core horus 
asplenifolius - Panicum coloratum Grassland) of Scheepers 
(1975). It is also found over a wide range of habitat situa-
tions, varying from structural terraces and plateaux to 
pediment slopes. The black vertic soils of the Arcadia and 
Rensburg Forms are predominant. The veld is selectively 
and closely grazed to locally overgrazed and is sometimes 
subjected to heavy trampling. This variant is defined by the 
presence of Corchorus asplenifolius and Pentzia globosa 
(species group G) and the absence of species groups E and 
F. Dominant species are the grasses Themeda triandra. 
Panicum coloratum. Eragrostis chloromelas and Hetero-
pogon contortus (species group J). Other conspicuous 
species constantly present are the grass species Elionurus 
muticus. Digitaria argyrograpta. Aristida congesta. Setaria 
Jlabellata. Cymbopogon plurinodis. Eragrostis superba, the 
forbs Geigeria aspera. Aptosimum depressum. Hibiscus 
pusillus and Blepharis integrifolia as well as the karroid 
shrub Felicia muricata (species groups H & I). 
3.2 Felicia muricata - Setaria flabellata Disturbed Grass-
land 
This community relates mainly to communities 6 (Eragros-
tis superba - Trichoneura grandiglumis Grassland). 7 
(Anthericum Jasciculatum - Geigeria aspera Grassland) and 
9 (Eragrostis chloromelas - Eragrostis plana Grassland) of 
Scheepers (1975). It is mainly situated on pediment slopes. 
The soils vary from black clayey soils of the Arcadia and 
Rensburg Forms to the Kroonstad Form as well as lithosols. 
Common physical factors of the environment are the shal-
lowness, sandiness and relatively high base status of the 
surface soil. In respect of the physical factors, the habitats 
are similar to those of community 1.1 (Aristida bipartita -
Trichoneura grandiglumis Variant, from which, in some 
cases, this community appears to be derived) and commun-
ity 3.1.1 (Felicia muricata - Eragrostis barbinodis Variant). 
The veld condition of this community is poor owing to 
secondary disturbing factors. This community appears to 
have arisen on shallow or litholic soil sites unsuitable or 
marginal for cultivation and has, therefore, been used as 
grazing land for livestock. It is usually less overstocked, and 
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sometimes understocked and selectively grazed (Scheepers 
1975). 
This community is characterized by the absence of 
species group G and the presence of species group I. Two 
variants are recognized. 
3.2.1 Felicia muricata - Elionurus muticus Variant 
This variant is mainly akin to communities 6 (Eragrostis 
superba - Eragrostis chloromelas Grassland) and 7 
(Anthericum Jasciculatum - Geigeria aspera Grassland) of 
Scheepers (1975). It is mainly situated on the upper 
pediment slopes. Common physical factors of the environ-
ment are the shallow sandy nature and relatively high base 
status of the surface soil, usually of the Kroonstad Form or 
lithosols. The poor condition of this variant is mainly caused 
by secondary disturbing factors, including compaction due 
to trampling by livestock and game as well as by machinery 
and implements. Within the Fe/icia muricata - Setaria 
Jlabellata Grassland this variant is recognized by the 
presence of species group H (Table 1), including the 
prominent grass Elionurus muticus, the forbs Geigeria 
aspera and Aptosimum depressum. Other species 
prominently present are the grass species Digitaria 
argyrograpta, Setaria Jlabellata. Cymbopogon plurinodis. 
Eragrostis superba. Panicum coloratum and Heteropogon 
con tOr/US, the forbs Hibiscus pusillus and Blepharis 
integrifolia, as well as the karroid shrub Felicia muricata. 
3.2.2 Felicia muricata - Eragrostis trichophora Variant 
This variant is related in part to communities 6 (Eragrostis 
superba - Eragrostis chloromelas Grassland), 7 (Antheri-
cum Jasciculatum - Geigeria aspera Grassland) and 9 (Era-
grostis chloromelas - Eragrostis plana Grassland) of 
Scheepers (1975). It is situated mainly on pediment slopes 
and plains. The soils vary from the black clayey soils of the 
Arcadia and Rensburg Forms to the Kroonstad Form as well 
as lithosols. This variant is severely overgrazed and 
trampled owing to its distribution being restricted to the 
vicinity of watering points. Within the Felicia muricata -
Setaria Jlabellata Grassland, this variant is recognized by 
the absence of species group H (Table 1). Only the wide-
spread species of species groups I and J are present. Domi-
nant species are Themeda triandra and Eragrostis 
chloromelas. Other prominent species for this variant are the 
grass species Setaria Jlabellata. Cymbopogon plurinodis. 
Panicum coloratum. Heteropogon contortus. Cynodon 
dactylon. Eragrostis superba. Eragrostis trichophora and 
Eragrostis lehmanniana and the forb Hibiscus pusillus. 
4. The Themeda triandra - Eragrostis chloromelas 
Grassland 
This community relates to community 9 (Eragrostis 
chloromelas - Eragrostis plana Grassland) of Scheepers 
(1975), and is associated with lower pediment slopes and 
valley flats. The habitats are relatively moist, disturbed 
bottomland situations along drainage lines, situated on black 
clayey soils of the Rensburg and Arcadia Forms. The soils 
are variously calcareous, to slightly saline or alkaline in 
places. Characteristic of this community is the low species 
richness as well as the absence of species group I (Table 1). 
Stands of Themeda triandra - Eragrostis chloromelas 
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Grassland generally show marked internal heterogeneity at a 
large scale of pattern. They are normally restricted to 
relatively small areas - commonly portions of paddocks 
near water where animals tend to concentrate and where 
patchy overgrazing and trampling effects are common. 
Prominent species of this community are Themeda triandra, 
Panicum coloratum. Eragrostis chloromelas. Cyperus 
usitatus. Cynodon dactylon and Eragrostis plana. 
Conclusion 
With association analysis 13 major commUnItIes, divided 
into 25 sub-communities, were identified (Table 2). Eight of 
the 13 major communities are represented in Table 1. The 
remaining five communities are included in the vlei and 
bottomland vegetation (Kooij et al. 1991). In the present 
classification ten communities are grouped into four major 
communities. The results of this classification of the 
Kroonstad data (Scheepers 1975) can be arranged alongside 
those of Kooij et al. (l990a - d, 1991). This will permit a 
synthesis and formal syntaxonomic classification of the 
vegetation of the north-western Orange Free State. 
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